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(57) ABSTRACT

An atomizer is provided to include a pivot member mounted
on an upper portion of a device body so as to pivot up and
down. The pivot member includes a holding portion config-
ured to hold a vibrating plate movable up and down relative to
the pivot member so as to bring the vibrating plate into face
contact with the upper end surface of a wick by its own weight
when the pivot member pivots downward. The device body
includes a restriction portion that comes into contact with the
pivot member to restrict the pivoting downward of the pivot
member, while the vibrating plate is in face contact with the
upper end surface of the wick.

2 Claims, 6 Drawing Sheets
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1
ATOMIZER

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Section 371 of International Applica-
tion No. PCT/JP2013/058503, filed Mar. 25, 2013, which was
published in the Japanese language on Oct. 3, 2013, under
International Publication No. WO 2013/146639 A1, and the
disclosure of which is incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to an atomizer which atom-
izes a liquid such as water, a chemical liquid, or the like.

BACKGROUND ART

Conventionally, an atomizer described in Patent Literature
1 has been known as an atomizer which atomizes a liquid such
as water, a chemical liquid, or the like through a large number
of'pores formed in a vibrating plate by vibrating the vibrating
plate while keeping the vibrating plate in face contact with an
upper end surface of a wick that has absorbed the liquid. In the
atomizer, while a lower end portion of the wick (liquid
absorbing material) is sunk in a liquid within a liquid reserve
chamber, an upper end portion of the wick is brought into face
contact with the vibrating plate by the urging force of a spring,
and the liquid absorbed from the lower end portion of the
wick is supplied from the surface of the upper end portion of
the wick to the vibration plate.

However, in the atomizer described in Patent Literature 1,
the urging force of the spring is applied to one point away
from the center of the wick, and thus it is practically difficult
to adjust the pressing force between the vibrating plate and
the wick into an appropriate state. Thus, in this situation, it is
difficult for the atomizer to keep the vibrating plate and the
wick in a stable contact state, and improvement thereof is
desired.

Therefore, as shown in Patent Literature 2, an atomizer is
proposed in which a vibrating plate is supported by a guide
member mounted on an upper portion of a liquid reservoir so
that the vibrating plate may be movable up and down, and the
vibrating plate and a wick are brought into face contact with
each other by the weight of the vibrating plate.

CITATION LIST
Patent Literature

PATENT LITERATURE 1: Japanese Laid-Open Patent
Publication No. 6-320083

PATENT LITERATURE 2: Japanese Laid-Open Patent
Publication No. 2008-188515

SUMMARY OF INVENTION
Technical Problem

However, in the atomizer described in Patent Literature 2,
in refilling the liquid reservoir with a liquid, the guide mem-
ber has to be detached and separated from the liquid reservoir.
Thus, after the refilling with the liquid, in mounting the liquid
reservoir on the guide member again, due to the guide mem-
ber being tilted relative to the liquid reservoir, the guide
member may not be set at an appropriate position. In this case,
a contact state of the vibrating plate and the wick is not
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stabilized, and thus there is the problem that the efficiency of
atomizing the liquid is decreased.

The present invention has been made in view of such a
circumstance, and an object of the present invention is to
provide an atomizer which allows a vibrating plate and a wick
to be kept in a stable contact state even after an operation of
refilling with a liquid.

Solution to Problem

An atomizer of the present invention comprises:

a device body;

a liquid reservoir provided within the device body and
configured to reserve a liquid therein;

a wick that is to be sunk at its lower end portion in a liquid
reserved within the liquid reservoir;

a vibrating plate having a large number of pores and being
configured to come into face contact with an upper end sur-
face of the wick, the atomizer being configured to atomize
through the pores of the vibrating plate a liquid absorbed up to
the upper end surface of the wick, by vibrating the vibrating
plate while keeping the vibrating plate in face contact with the
upper end surface of the wick; wherein

the atomizer further comprises a pivot member mounted on
an upper portion of the device body so as to pivot up and
down,

the pivot member has a holding portion to hold the vibrat-
ing plate movable up and down relative to the pivot member
s0 as to bring the vibrating plate into face contact with the
upper end surface of the wick by the own weight of the
vibrating plate when the pivot member pivots downward, and

the device body has a restriction portion that comes into
contact with the pivot member to restrict the pivoting down-
ward of the pivot member while the vibrating plate is in face
contact with the upper end surface of the wick.

According to the present invention, since the pivot member
which holds the vibrating plate is mounted on the upper
portion of the device body so as to pivot up and down, the
pivot member pivots upward together with the vibrating plate
and it is possible to refill the liquid reservoir with the liquid.
Then, after the refilling with the liquid, the pivot member
pivots downward together with the vibrating plate so as to be
brought into contact with the restriction portion of the device
body, thereby the vibrating plate can be brought into face
contact with the upper end surface of the wick by own weight
of'the vibrating plate. Accordingly, even after the operation of
refilling with the liquid, it is possible to keep the vibrating
plate and the wick in a stable contact state.

In addition, preferably, the device body has a recessed
accommodation portion capable of accommodating a battery
that is a driving source to vibrate the vibrating plate, and the
pivot member has a cover portion to overlie at least a part of
the battery accommodated in the accommodation portion
when the pivot member pivots downward.

In this case, it is possible to use the pivot member also as a
cover member which overlies the battery accommodated in
the accommodation portion of the device body, and thus it is
possible to simplify the configuration of the atomizer.

Advantageous Effects of Invention

According to the atomizer of the present invention, it is
possible to keep the vibrating plate and the wick in a stable
contact state even after an operation of refilling with the
liquid.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a cross-sectional side view showing an atomizer
according to an embodiment of the present invention.



US 9,415,412 B2

3

FIG. 2 is a perspective view showing a device body.

FIG. 3 is a plan view ofthe atomizer, showing a state where
a lid has been detached therefrom.

FIG. 4 is a perspective view showing a pivot member.

FIG. 5 is a cross-sectional side view of the atomizer, show-
ing a state where the pivot member has been pivoted upward.

FIG. 6 is a cross-sectional side view showing a vibration
unit.

DESCRIPTION OF EMBODIMENTS

Hereafter, an embodiment of the present invention will be
described with reference to the drawings.

FIG. 1 is a cross-sectional side view showing an atomizer
according to an embodiment of the present invention. In FIG.
1, the atomizer 1 atomizes, for example, a chemical liquid for
avoiding insect pests (a liquid). The atomizer 1 includes a
device body 2, a lid 3 which covers an upper portion of the
device body 2, a liquid reservoir 7 which is provided in the
device body 2 and reserves the chemical liquid, a wick 4
which is held by the liquid reservoir 7, a pivot member 5
which is mounted on the upper portion of the device body 2 so
as to pivot up and down, and a vibration unit 6 which is held
by the pivot member 5. An opening 3a is formed in a center
portion of the 1id 3 so as to extend therethrough in a thickness
direction of the lid.

FIG. 2 is a perspective view showing the device body 2. In
FIGS. 1 and 2, the device body 2 is formed such that the outer
shape thereof is a cylindrical shape with a bottom, and
includes a partition portion 22 which forms a plurality of
accommodation portions 22a to 224 within the device body 2.
At abottom portion of the device body 2, a horizontal portion
21 is formed such that the device body 2 can be placed at a
prescribed location in a stable state. The liquid reservoir 7
includes a cylindrical opening portion 7a which projects
upward at the center of an upper portion thereof, and a wick
holder 24 which holds the wick 4 in a state where the wick 4
is inserted in the liquid reservoir 7 is fitted to the opening
portion 7a.

The partition portion 22 is composed of a plate member
having concave portions and convex portions. As shown in
FIG. 2, the partition portion 22 includes the first accommo-
dation portion 22a formed in a recess shape and a pair of the
second accommodation portions 225 formed in arecess shape
at both right and left sides of the first accommodation portion
22a. The liquid reservoir 7 is detachably accommodated in
the firstaccommodation portion 22a. Two AA size batteries B
which are driving sources which drive a later-described
vibrating plate 62 are accommodated in the second accom-
modation portions 225, respectively (see FIG. 3).

As shown in FIG. 1, the third accommodation portion 22¢
and the fourth accommodation portion 22d which accommo-
date control boards (not shown) which control driving of the
batteries B, etc. are formed between the undersurface of the
partition portion 22 and the bottom portion ofthe device body
2 at both front and rear sides of the first accommodation
portion 22a. A bracket portion 22e which supports the pivot
member 5 such that the pivot member 5 may be movable
pivotally upward is integrally formed at a rear portion of the
first accommodation portion 22a of the partition portion 22.
In addition, a restriction portion 22fwhich projects upward is
integrally formed at the front portion of the first accommo-
dation portion 22a of the partition portion 22 (also see FIG.
2). The restriction portion 22frestricts downward pivot of the
pivot member 5 by bringing a contact portion 52 (described
later) of the pivot member 5 into contact with the restriction
portion 22/

In FIG. 1, the wick 4 absorbs the chemical liquid within the
liquid reservoir 7 by a capillary phenomenon, and, for
example, is formed in a columnar shape of a synthetic resin
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material including polypropylene (PP) and polyethylene
(PE). The wick 4 is held at a center portion thereof by the wick
holder 24 in a state where a lower end portion thereof is sunk
in the chemical liquid within the liquid reservoir 7 and an
upper end portion thereof projects above the opening portion
7a of the liquid reservoir 7. Thus, an upper end surface 4a of
the wick 4 is kept in a horizontal state at all times.

FIG. 3 is a plan view of the atomizer 1, showing a state
where the lid 3 has been detached therefrom. FIG. 4 is a
perspective view showing the pivot member 5. In FIGS. 3 and
4, the pivot member 5 is composed of a plate member having
concave portions and convex portions, and includes a pair of
hinge portions 51 which are integrally provided at a rear
portion thereof so as to project therefrom, the contact portion
52 which is integrally formed at a front portion thereof, a pair
of cover portions 53 which are integrally formed at both right
and left sides, and a holding portion 54 which is provided ata
center portion thereof.

The outer shape of the hinge portions 51 is the same as the
shape of the bracket portion 22e¢ (see FIG. 1) of the partition
portion 22. As shown in FIG. 4, the hinge portions 51 are
pivotally supported by the bracket portion 22e via a support
pin 9 (see FIG. 2) in a state where the hinge portions 51 are
disposed closely at both right and left sides of the bracket
portion 22e. Thus, as shown in FIG. 5, the pivot member 5 can
pivot upward relative to the device body 2 from a state where
the pivot member 5 has pivoted downward as shown in FIG.
1.

As shown in FIG. 1, pivoting downward of the pivot mem-
ber 5 brings the vibrating plate 62 into face contact with the
upper end surface 4a of the wick 4, and the contact portion 52
is configured so as to be brought into contact with the restric-
tion portion 22/ of the partition portion 22 while keeping the
position. A permanent magnet 10 is fixed to the lower surface
of the contact portion 52. When the contact portion 52 is
brought into contact with the restriction portion 22f; the per-
manent magnet 10 attracts a metal plate 11 fixed to the restric-
tion portion 22f, by a magnetic force thereof. Thus, it is
possible to hold the pivot member 5 in a state where the pivot
member 5 has pivoted downward.

As shown in FIG. 4, the lower surface of each cover portion
53 is formed in a concave arc shape over the entire length
thereof'in a front-rear direction. Thus, as shown in FIG. 3, the
cover portions 53 overlies longitudinal center portions of the
batteries B accommodated in the second accommodation por-
tions 224 of the partition portion 22, in a state where the pivot
member 5 has pivoted downward. It should be noted that as
shown in FIG. 3, the center portion of the pivot member 5 also
serves as a cover member which overlies the liquid reservoir
7.

InFIGS. 1 and 4, the holding portion 54 holds the vibration
unit 6 so that the vibration unit 6 may be movable up and down
relative to the pivot member 5. The holding portion 54 of the
present embodiment includes: a holding portion body 55
which is integrally formed at the center portion of the pivot
member 5 so as to project upward therefrom; and an engage-
ment portion 56 which is disengageably engaged with the
holding portion body 55.

The holding portion body 55 includes a cylindrical portion
55a and a disc portion 555 which is integrally formed at an
upper end of the cylindrical portion 55a, and an opening 55¢
is formed in a center portion of the disc portion 555 s0 as to be
substantially concentric with the opening 3a of the lid 3. A
prescribed gap S is formed in the cylindrical portion 55a in an
updown direction and a support member 61 (described later)
of the vibration unit 6 is disposed in the gap S so as to be
movable up and down. The gap S is set with such a size as to
allow the vibration unit 6 to be moved up and down by +1 mm.

In FIG. 1, the engagement portion 56 of the holding portion
54 is composed of a plate member formed in an annular shape,
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and the opening portion 7a of the liquid reservoir 7 is inserted
in the inner periphery of the engagement portion 56 in a state
where the pivot member 5 has been pivoted downward. As
shown in an enlarged view of an alternate long and short dash
line portion of FIG. 1, stoppers 56a each having a T cross-
sectional shape are formed on the inner peripheral side of the
upper surface of the engagement portion 56 and at a plurality
of locations in a circumferential direction so as to project
therefrom. Each stopper 56a includes a claw portion 56al
which is detachably engaged with an engagement groove 554
formed on the inner peripheral surface of the cylindrical
portion 55a of the holding portion body 55. Thus, the engage-
ment portion 56 is detachably engaged with the holding por-
tion body 55. In addition, each stopper 564 includes a contact
portion 5642 which is brought into contact with the lower
surface of the support member 61 when the vibration unit 6 is
moved downward. Thus, it is possible to restrain the vibration
unit 6 accommodated in the holding portion body 55, from
falling off from the holding portion body 55.

In FIG. 1, the vibration unit 6 includes: the support member
61 which is disposed within the cylindrical portion 55a of the
holding portion 54; the vibrating plate 62 which is disposed
within the support member 61; and a fixing member 63 which
is disengageably engaged with a lower portion of the support
member 61.

FIG. 6 is a cross-sectional side view showing the vibration
unit 6. In FIG. 6, the support member 61 is formed in a
cylindrical shape, and is disposed within the cylindrical por-
tion 55a of the holding portion 54 so as to be movable up and
down. A cylindrical opening portion 61a is formed at a center
portion of the support member 61 so as to project upward
therefrom. The outer diameter of the opening portion 61a is
set so as to be smaller than the diameter of the opening 55¢ of
the holding portion 54, such that when the support member 61
is moved upward, the opening portion 61a is inserted into the
opening 55¢.

The vibrating plate 62 is formed in a disc shape, and a large
number of pores (not shown) are formed in a center portion
thereof so as to extend therethrough in a thickness direction
thereof. The vibrating plate 62 is disposed within the support
member 61 via an O-ring 64 which is an elastic member. A
thin-plate-shaped piezoelectric ceramic (not shown) formed
of an ultrasonic piezoelectric material is adhered to the upper
surface of the vibrating plate 62. By applying a drive voltage
to the piezoelectric ceramic, the vibrating plate 62 is vibrated
with the piezoelectric ceramic.

The fixing member 63 is composed of an annular plate, and
is disposed within the support member 61 and below the
vibrating plate 62 via an O-ring 65 which is an elastic mem-
ber. A plurality of claw portions 615 which are provided at the
outer periphery of the lower end of the support member 61 so
as to project therefrom are engaged with the lower surface of
the fixing member 63. Thus, the vibrating plate 62 is held
between the support member 61 and the fixing member 63 via
the O-rings 64 and 65 in a horizontal state. The inner diameter
of' the fixing member 63 is set so as to be larger than the outer
diameter of the wick 4, such that the upper end portion of the
wick 4 is allowed to be inserted into the fixing member 63.

With the configuration described above, by taking out the
wick 4 from the opening portion 7a of the liquid reservoir 7 in
a state where the pivot member 5 has been pivoted upward
together with the vibration unit 6 as shown in FIG. 5, it is
possible to refill the liquid reservoir 7 with the chemical liquid
through the opening portion 7a. It should be noted that since
the liquid reservoir 7 of the present embodiment is detachably
accommodated in the first accommodation portion 224, the
liquid reservoir 7 accommodated in the first accommodation
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portion 22a may be taken out and replaced with a new liquid
reservoir 7 filled with the chemical liquid.

After the liquid reservoir 7 is refilled with the chemical
liquid, as shown in FIG. 1, the pivot member 5 is pivoted
downward together with the vibration unit 6 to bring the
contact portion 52 of'the pivot member 5 into contact with the
restriction portion 22f of the device body 2, whereby the
entire vibration unit 6 moves downward by the own weight of
the vibration unit and the lower surface of the vibrating plate
62 can be brought into face contact with the upper end surface
4a of the wick 4. At that time, the lower surface of the
vibrating plate 62 is located so as to be flush with a horizontal
plane A including a pivot fulcrum of the pivot member 5 (the
axis of the support pin 9). In this state, when the vibrating
plate 62 is vibrated, it is possible to atomize the chemical
liquid that has been absorbed up to the upper end surface 4a
of'the wick 4, upward through the pores of the vibrating plate
62. The upward atomized chemical liquid is discharged
through the opening portion 61a of the support member 61,
the opening 55¢ of the holding portion 54, and the opening 3a
of the lid 3 to the outside.

As described above, according to the atomizer 1 of the
present invention, since the pivot member 5 which holds the
vibrating plate 62 is mounted on the upper portion of the
device body 2 so as to pivot up and down, and the pivot
member 5 pivots upward together with the vibrating plate 62,
it is possible to refill the liquid reservoir 7 with the chemical
liquid. After the refilling with the chemical liquid, the pivot
member 5 pivots downward together with the vibrating plate
62 to be brought into contact with the restriction portion 22fof
the device body 2, whereby the vibrating plate 62 can be
brought into face contact with the upper end surface 4a of'the
wick 4 by the own weight thereof. Therefore, even after the
operation of refilling with the chemical liquid, it is possible to
keep the vibrating plate 62 and the wick 4 in a stable contact
state.

In addition, since the pivot member 5 includes the cover
portions 53 which overlie a part (the longitudinal center por-
tions) of the batteries B accommodated in the second accom-
modation portions 225 of the partition portion 22 by pivoting
the pivot member 5 downward, it is possible to use the pivot
member 5 also as a cover member which overlies the batteries
B. Thus, it is possible to simplify the configuration of the
atomizer 1.

It should be noted that the present invention is not limited
to the above-described embodiment and may be implemented
by appropriately changing the embodiment. For example, the
liquid reservoir 7 in the present embodiment is detachably
mounted in the device body 2, but may be fixed to the device
body 2.

The cover portions 53 of the pivot member 5 in the present
embodiment overlie the parts of the batteries B, but may
overlie the entire batteries B.

Furthermore, in the above-described embodiment, the
example has been described in which the vibrating plate 62 is
brought into face contact with the upper end surface 4a of'the
wick 4 by the own weight thereof. However, for example, a
disc spring may be provided above the support member 61 so
that the center thereof substantially may coincide with the
center of the cylindrical support member 61, and the vibrating
plate 62 may be brought into face contact with the upper end
surface 4a of the wick 4 by the urging force of the disc spring.
Or, a coil spring whose center substantially coincides with the
center of the support member 61 may be used instead of the
disc spring.

The restriction portion 22f in the present embodiment is
formed so as to be integrated with the partition portion 22, but
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may be formed so as to be integrated with the device body 2
other than the partition portion 22. The restriction portion 22f
may be provided as a member separate from the device body
2.

The atomizer 1 of the present invention is not limited to the 5

case of atomizing the chemical liquid for avoiding insect
pests, and is also applicable to other uses such as the case of
atomizing water for humidification.

REFERENCE SIGNS LIST

1 atomizer

2 device body

4 wick

4a upper end surface

5 pivot member

7 liquid reservoir

22b second accommodation portion (accommodation por-
tion)

22f restriction portion

53 cover portion

54 holding portion

62 vibrating plate

B battery

The invention claimed is:

1. An atomizer comprising:

a device body;

a liquid reservoir provided within the device body and
configured to reserve a liquid therein;

awick that is to be sunk at its lower end portion in a liquid
reserved within the liquid reservoir;

8

a vibrating plate having a large number of pores and being
configured to come into face contact with an upper end
surface of the wick, the atomizer being configured to
atomize through the pores of the vibrating plate a liquid
absorbed up to the upper end surface of the wick, by
vibrating the vibrating plate while keeping the vibrating
plate in face contact with the upper end surface of the
wick; wherein

the atomizer further comprises a pivot member mounted on
an upper portion of the device body so as to pivot up and
down,

the pivot member has a holding portion to hold the vibrat-
ing plate movable up and down relative to the pivot
member so as to bring the vibrating plate into face con-
tact with the upper end surface of the wick by the own
weight of the vibrating plate when the pivot member
pivots downward, and

the device body has a restriction portion that comes into
contact with the pivot member to restrict the pivoting
downward of the pivot member while the vibrating plate
is in face contact with the upper end surface of the wick.

2. The atomizer according to claim 1, wherein

the device body has a recessed accommodation portion
capable of accommodating a battery that is a driving
source to vibrate the vibrating plate, and

the pivot member has a cover portion to overlie at least a
part of the battery accommodated in the accommodation
portion when the pivot member pivots downward.
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